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Extra-adrenal pheochromocytoma: An unusual
cause of deep vein thrombosis
Susan Stevenson, MB ChB, Vijay Ramani, MS, and Akhtar Nasim, MD, Manchester, United Kingdom
We report a case of extra-adrenal pheochromocytoma within the organ of Zuckerkandl that presented initially with a left
iliofemoral deep venous thrombosis (DVT). At the time of presentation, the DVT was thought to be idiopathic as no
underlying cause was detected. Subsequently, because of a series of medical events, the patient was further investigated.
This led to a diagnosis of extra-adrenal pheochromocytoma. We discuss the management of patients presenting with
DVT, the nature of pheochromocytoma within the organ of Zuckerkandl, and problems relating to its diagnosis. ( J Vasc
Surg 2005;42:570-2.)Left iliofemoral venous thrombosis has previously been
attributed to extrinsic compression. Causes of compression
include the right iliac artery (May-Thurner syndrome),1 a
distended urinary bladder,2 endometriosis,3 and common
and internal iliac artery aneurysms.4 We report a case of
extra-adrenal pheochromocytoma within the organ of
Zuckerkandl5 that presented initially with a left DVT and
discuss the management.
CASE REPORT
A 46-year-oldman presented to another hospital where he was
admitted by the receiving medical team. He had a 2-day history of
pain and swelling affecting his left leg. His past medical history
included hypertension for which he was prescribed nifedipine (20
mg, once daily). This had been diagnosed incidentally 8 years
earlier at the age of 34 and was adequately controlled (blood
pressure on admission was 142/72).
Examination revealed swelling of the left leg extending to the
groin, but on general review, no other detectable abnormality was
found. A venogram demonstrated non-opacification of the left
femoral vein and extensive venous collaterals, suggesting femoral
vein thrombosis (Fig 1). No imaging of the iliac veins was per-
formed. A presumptive diagnosis of iliofemoral vein thrombosis
was made.
An abdominal ultrasound examination was performed by a
general sonographer. This failed to reveal any mass lesion causing
venous compression or other pathology. It was noted, however,
that bowel gas was obscuring the full examination of a number of
abdominal structures.
Results of blood tests were normal apart from a raised fasting
blood sugar. He received low-molecular-weight heparin for initial
anticoagulation and was then converted to warfarin.
Three months later, the patient was referred by his family
doctor to an endocrinologist for management of his diabetes
mellitus. During this consultation, he was noted to have a palpable
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570mass around the umbilical region. A computed tomography (CT)
scan confirmed a 9-  9-cm mass lying adjacent to the aortic
bifurcation. It had an irregular outline andwas intimately related to
the iliac vessels (Fig 2). The mass was thought to be a retroperito-
neal sarcoma.
While awaiting surgery to remove the tumor, the patient had a
cerebral hemorrhage. At the time of presentation, he required
intubation and admission to the intensive care unit because of an
altered level of consciousness. The hemorrhage was attributed to
warfarin therapy, which was stopped. Whilst on the intensive care
unit, he was persistently hypertensive despite standard antihyper-
tensive therapy. A diagnosis of pheochromocytoma was suspected
and a urine analysis confirmed a raised metadrenaline level. His
hypertension was treated effectively with a combination of - and
-blockade (phenoxybenzamine and atenolol). He remained in
the hospital for 2 months, where he made a good neurologic
recovery.
During this time in the hospital, he was again assessed for
surgery, and in preparation for this, an inferior vena cava filter was
inserted. Further CT imaging was carried out, and although the
tumour had not advanced, the general surgery team at the base
hospital felt specialist input was required. The patient was referred
to our tertiary center where he was assessed by a multidisciplinary
team consisting of urologic, endocrine, and vascular surgeons.
A magnetic resonance scan confirmed a large heterogeneous
lesion in keeping with an extra-adrenal pheochromocytoma (Fig
3). It was abutting the abdominal aorta and encasing the proximal
common iliac vessels. The right common iliac vein was com-
pressed, and the contralateral vein was not identifiable. The assess-
ment team concluded that the tumor was resectable, but that in
doing so, the distal aorta might need to be excised with the tumor.
The patient was counseled to this effect.
One year after the initial presentation with a DVT, the patient
was admitted for resection of the tumor. A midline laparotomy
incision was used. The tumor was highly vascular and could not be
peeled off the abdominal aorta. Complete resection was accom-
plished by excising the anterior wall of the aortic bifurcation and
the origin of both common iliac arteries en bloc. An aortic bifur-
cation graft was inserted. The left iliac vein appeared thrombosed
and was ligated. The right iliac vein was preserved. The patient
made an uneventful recovery and was discharged home 10 days
postoperatively.
not performed.
an irregular mass encasing the left iliac vessels (arrow).
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mocytoma with clear margins and no evidence of mitoses or
vascular invasion. A meta-iodobenzylguanidine scan carried out 3
months postoperatively showed no evidence of recurrence. One
year later, the patient remained well and was no longer taking
antihypertensive medication.
DISCUSSION
It was Virchow6 who first recognized that iliofemoral
venous thrombosis was much more common in the left leg
than in the right leg. It has been postulated that the right
iliac artery produces a hemodynamically significant left iliac
vein compression, although this may represent a normal
anatomic pattern.7 Extrinsic compression leading to il-
iofemoral venous thrombosis has also been attributed num-
ber of other causes,1-4 but to our knowledge, this is first
report of an extra-adrenal pheochromocytoma within the
organ of Zuckerkandl causing this condition.
The organs of Zuckerkandl are paired bodies of extra-
adrenal chromaffin tissue and the most common site for
extra-adrenal pheochromocytomas.5 They are usually
united across the front of the aorta by a horizontal mass that
lies immediately above the origin of the inferior mesenteric
artery so as to form collectively an inverted horseshoe or
H-shaped arrangement. The constituent cells undergo dis-
persal and some atrophy, and it has been said that by the age
of 14 years they are completely disintegrated. The chromaf-
fin cells of the para-aortic bodies are thought to subserve
the adrenal medulla as sources of catecholamines, particu-
larly in pre- and early postnatal life when the adrenal
medulla and the autonomic nervous system are not fully
differentiated.8 Pheochromocytomas in any site provide a
Fig 3. A sagittal magnetic resonance scan shows a tumor (arrow)
abutting the aortic bifurcation.Fig 1. A left leg venogram shows femoral vein non-opacification
with extensive venous collaterals. Imaging of the pelvic veins wasFig 2. A contrast-enhanced computed tomography scan showschallenging problem for diagnosis and management. The
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catecholamines and can include hypertension, headache,
palpitations, and anxiety. Because of the nonspecific nature
of these symptoms, the diagnosis is often delayed.9 This can
lead to life-threatening complications related to the pri-
mary effects of the tumor or to a catecholamine crisis
stimulated by such factors as trauma, drugs, or intravenous
contrast. Pheochromocytomas can also present in unusual
ways, such as with abdominal pain, lower back pain, or as an
abdominal mass. This is particularly so for tumors of the
organ of Zuckerkandl.10
This case highlights a number of issues in relation to the
management of idiopathic DVTs and the identification and
management of pheochromocytoma. In patients present-
ing with idiopathic DVT, a careful history and examination
is recommended, together with routine blood tests, chest
radiograph, and abdominal imaging.11
In our patient, the initial assessment and management
at the peripheral hospital appears to have been unsatisfac-
tory. It would appear that the abdominal mass was missed
on both examination and ultrasound scanning. Addition-
ally, venogram images were only obtained up to the level of
the femoral vein. We have reviewed the ultrasound report,
which mentions that a satisfactory examination was not
possible due to large amounts of bowel gas. It is recognized
that abdominal ultrasound may miss retroperitoneal tu-
mors for this very reason,12 and it could be suggested that
further imaging should have been done at this stage.Within
the literature, there is no clear consensus regarding the best
modality for imaging the abdomen in patients presenting
with idiopathic DVT.
With regards to the identification of the pheochromo-
cytoma, our patient was diagnosed with hypertension at a
relatively young age, and perhaps this should have
prompted an investigation to rule out correctable underly-
ing causes. However, investigation for secondary hyperten-
sion remains a controversial issue with no definite guide-
lines. Age at diagnosis is suggested to be a relevant factor,
but the quoted age is variable. Other indications include
severe hypertension at the time of diagnosis, inadequate
control despite treatment, and sudden deterioration,13 fac-
tors that were not present in our case.
Finally, an association betweenDVT and pheochromo-
cytoma has been recognized in the past.14 However, this
occurred in a patient with widespread malignancy and
polycythemia and not as a result of extrinsic compression.
Both are recognized risk factors for venous thrombosis and
neither was present in our patient.CONCLUSION
Our case illustrates the importance of excluding ab-
dominal or pelvic pathology in patients presenting with
iliofemoral venous thrombosis. It highlights the need for a
careful physical examination of the abdomen and the rou-
tine use of abdominal imaging. Ultrasound scan remains a
useful first-line investigation when looking for intra-
abdominal and pelvic pathology. Its limitations should be
appreciated, however, and in cases of uncertainty, we advise
a lower threshold for the use of CT. Additionally, although
there is no strong evidence in the literature, we recommend
the use of cross-sectional imaging in patients with iliofem-
oral DVT to ensure abdominal or pelvic pathology is not
overlooked.
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